CD40 and CD40 ligand (CD154) are coexpressed on microvessels in vivo in human cardiac allograft rejection.
CD40 is expressed by a wide variety of cells in the immune system, including endothelial cells. It binds to CD40 ligand ([CD40L] CD154), which was originally reported to be restricted in its expression to early-activated T cells. We report here the expression of CD40 and CD40L in human cardiac allografts. A total of 123 consecutive biopsies from 11 human cardiac allograft recipients were analyzed by immunohistochemistry for the expression of CD40 and CD40L. The expression of CD40L was also examined in vitro in homogeneous cultures of umbilical vein endothelial cells by reverse transcriptase-polymerase chain reaction and by flow cytometry. CD40 was expressed at low levels, and CD40L was minimal or absent in histologically normal biopsies in the absence of CD3+ T-cell infiltrates. In rejection, the expression of CD40 increased on vascular endothelial cells and on graft-infiltrating leukocytes throughout biopsy specimens. Induced expression of CD40 was strongly associated with the presence of CD3+ T-cell infiltrates, acute rejection, and ischemic injury (P<0.05). CD40L was expressed in biopsies with rejection and was prominent on a subset of infiltrating leukocytes as well as on microvascular endothelial cells. In contrast to CD40, staining of endothelial CD40L was focal in most biopsies. Overall, the expression of CD40L correlated with the presence of CD3+ T-cell infiltrates and rejection (P<0.05), but not ischemic injury (P=0.9). To confirm that the endothelium can synthesize CD40L, we also evaluated the expression of endothelial CD40L in vitro. Cultured endothelial cells were found to express little constitutive CD40L that markedly increased after 24 hr of treatment with supernatants from phytohemagglutinin-activated peripheral blood mononuclear cells or by the cytokines tumor necrosis factor-alpha, interleukin-1a, interleukin-4, or interferon-gamma. Both CD40 and CD40L are expressed in vivo on infiltrating leukocytes and on microvascular endothelium in human cardiac allograft rejection. We suggest that endothelial cell CD40 and CD40L play a role in human cell-mediated immune responses such as cardiac allograft rejection.